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Abstract. Peas represent a very good source of vegetable proteins widely used in human alimentation. In 
this paper. the extraction of proteins from grinded peas seeds was done through classical procedures and through 
ultrasounds assisted extraction. using two solvents (water and 0.1% sodium hydroxide solution). Through the 
action of ultrasounds. during the extraction operation. the extraction yield is increased. and using as solvent the 
0.1% sodium hydroxide instead water give better results. 
 
 
INTRODUCTION 
 
 
Peas represent a valuable source of vegetal proteins. quantitatively and qualitatively. 
Dry peas contain 24.5% proteins [1] which contain all essential amino-acids. having an excess 
of lysine. still being short in methionine. Proteins are represented by globulin and legumelin. 
are easy soluble. having high digestibility. Carbohydrates are represented by starch but also 
by saccharose. in proportion of 5-10%. The amount of lipids is small. but there are in great 
amounts lecithin. Peas also contain vitamins represented by tocopherols. vitamins from B 
group and various mineral substances [2]. 
For protein extraction from any biologic material. the material must be preliminarily 
fine powdered after what the actually extraction is made by treatment with solvents that can 
be water. salts solutions. mixture of water-ethanol. or diluted solutions of acids or bases [3]. 
In order to intensify the extraction process normally is lurched to the mechanical stirring 
of the mixture. expanding in this way the substance transfer according to Fick’s law. It has 
been certificated that by applying an ultrasound field in the extraction process. greatly 
increases the substance transfer and implicitly the extraction speed. This is due the acoustic 
cavitation phenomenon which appears in a liquid exposed in an ultrasound field with 
sufficient intensity.  
The acoustic cavitation is manifested by forming cavitational bubbles which in the first 
phase are increasing their volume and after that they suddenly implode creating a powerful 
shock wave which is propagated in the solution. Due this shock waves in which the pressure 
can reach 10000 atmospheres. the cellular walls are destroyed and the cellular content passes 
in the external medium. Also due the acoustic cavitation. in solution appear powerful current 
which mixes the solution components. 
In the current work the comparative extraction with water and NaOH diluted solution 
was used by mechanical stirring and by ultrasound field exposure. respectively. 
 
 
MATERIAL AND METHOD 
 
The dry peas berries were preliminarily prepared by eliminating the impurities and 
granulation until fine powder. The obtained powder was used for samples preparing in order 
to extract the proteins. using as solvents water and a NaOH 0.1% solution. Samples of 1 g 
from the obtained material were weighted and four extraction samples in different conditions 
were made:  
For the first sample a water extraction by mechanical stirring for 10 minutes was made. 
For the second sample water was still used as solvent. but the extraction was made by 
exposure in an ultrasonic yield for 10 minutes. 
The third sample was treated with NaOH solution 0.1% for the extraction. being made 
by mechanical stirring for 10 minutes. 
For proteins extraction to the fourth sample. a NaOH solution 0.1% was used by 
exposure in an ultrasonic yield for 10 minutes. 
For ultrasounds generation. an ultrasonic bath of Bandelin Sonorex type was used. with 
a power of 80 W and 35 kHZ frequency. 
The stages of the proteins extraction process from the four samples are presented in 
table 1. 
 
Table 1 
Stages of the protein extraction from peas 
 
Number of sample I II II IV 
Amount of sample (mg) 1000 1000 1000 1000 
Solvent type Water Water NaOH NaOH 
Amount of solvent (ml) 20 20 20 20 
Berth time (h) 24 24 24 24 
Extraction method Stirring Ultrasoning Stirring Ultrasoning 
Extraction time (min) 10 10 10 10 
 
After the extraction the samples were filtered in order to eliminate the vegetal 
material. after which the clear filtrate was diluted with distilled water in a 1:9 proportion. The 
obtained solutions were used for proteins determining. 
For measuring protein. the Lowry method was used [4] 
This method requires the following reagents: 
- Folin Ciocâlteau reagent diluted in proportion of 1:2 with water before usage; 
- Reagent A which contains 4 g NaOH. 10 g NaCO3. 0.2 g double tartrate of sodium 
and kalium and water to 1000 ml; 
- Reagent B represents a CuSO4 solution 0.5%; 
- Copper alkaline solution prepared before usage by mixing 50 ml reagent A and 1 
ml reagent B; 
- Standard protein solution of casein (1 mg/ml casein). 
For the quantitative determination of proteins from samples it is necessary to make a 
standard calibration curve using the standard casein protein solution. For this the stages from 
the table 2 are covered. 
The proteins determination stages from the four diluted extracts obtained before 
according as the work conditions are presented in table 3. 
 
 
Table 2 
Stages of obtaining the standard calibration curve 
 
 witness I II III IV V 
Casein content (mg) 0 0.1 0.2 0.3 0.4 0.5 
Standard protein solution (ml) 0 0.1 0.2 0.3 0.4 0.5 
Distilled water (ml) 0.5 0.4 0.3 0.2 0.1 0 
Copper alkaline solution (ml) 5 5 5 5 5 5 
Folin Ciocâlteau reagent (ml) 0.5 0.5 0.5 0.5 0.5 0.5 
Berth time at 20°C (min) 30 30 30 30 30 30 
Absorbance at 660 nm 0 0.097 0.236 0.320 0.441 0.555 
 
 
Table 3 
Stages of protein determination from peas extracts 
 
Number of samples I II III IV 
Amount of diluted extract (ml) 0.5 0.5 0.5 0.5 
Copper alkaline solution (ml) 5 5 5 5 
Folin Ciocâlteau reagent (ml) 0.5 0.5 0.5 0.5 
Berth time at 20°C (min) 30 30 30 30 
Absorbance at 660 nm 0.235 0.480 0.544 0.648 
 
 
RESULTS AND DISCUSSIONS 
 
With the help of the data from table 2 the standard calibration straight line was traced 
for casein using the Microsoft Excel program. From the graphic the standard calibration 
straight line equation was obtained just like it can be seen in figure 1. 
 
 
 
 
Figure 1. The standard calibration straight line for casein 
 
 
Using the equation from figure 1. and on the basis of the absorbance values from table 
3. the proteins concentration from the four samples was calculated using the relation: 
 
1033.1
600Acmg =  
To report the extracted proteins concentration at 100 g sample (peas berries) relation 1 
is used taking in count the made dilutions. So. relation 2 is obtained:  
1033.1
40% 600Ac ⋅=  
Where 40 is a coefficient that takes in count the made dilutions and expressing the 
results to 100 g sample. The obtained results are presented in table 4. 
 
Table 4 
 
 The extinction coefficients and the amount of extracted proteins from 100 k dry peas berries. according to the 
work conditions 
 
Number of sample Extraction 
method/used 
solvent 
Extraction time 
(min) 
Absorbance A660 Amount of extracted 
proteins (c%) [g/100 g 
sample] 
I Stirring/eater 10 0.235 8.52 
II Ultrasoning/water 10 0.480 17.4 
III Stirring/NaOH 10 0.544 19.72 
IV Ultrasoning/NaOG 10 0.648 23.49 
 
 
CONCLUSIONS 
 
1. Just like it can be seen in table 4 for the same type of solvent. The extracted proteins 
proportion is higher by using the extraction in an ultrasound field. Also. from the two 
solvents used it is noticed that by using the NaOH solution a better effective power of 
extraction was obtained comparative with the distilled water case. 
2. So. by using the assisted extraction of ultrasounds. by using as a solvent the NaOH 
solution. the maximal proportion of proteins was extracted. that is. approximately 96% 
of total proteins from peas. according to data concerning the composition of the peas 
flour extracted from bibliography. 
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